Dopamine regulates melanopsin mRNA expression in intrinsically photosensitive retinal ganglion cells.
In mammals a subpopulation of retinal ganglion cells are intrinsically photosensitive (ipRGCs), express the photopigment melanopsin, and play an important role in the regulation of the nonimage-forming visual system. We have recently reported that melanopsin mRNA and protein levels in the rat retina are under photic and circadian control. The aim of the present work was to investigate the mechanisms that control melanopsin expression in the rat retina. We discovered that dopamine (DA) is involved in the regulation of melanopsin mRNA, possibly via dopamine D2 receptors that are located on these ipRGCs. Interestingly, we also discovered that pituitary adenylate cyclase-activating peptide (PACAP) mRNA levels are affected by DA. Dopamine synthesis and release in the retina are regulated by the rod and the cone photoreceptors via retinal circuitry; our new data indicate that DA controls melanopsin expression, indicating that classical photoreceptors may modulate the transcription of this new photopigment. Our study also suggests that DA may have an important role in mediating the light signals that are used for circadian entrainment and for other responses that are mediated by the nonimage-forming visual system.